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25, for such a premium as the one given above, an endowment 
assurance payable at 64 ; and those of others whose rates at 65 
closely approximate to this premium, so that the benefit obtainable 
by an assurer on this principle, should even these highly favourable 
rates of bonus, surrender values of policy, &c, be allowed in the 
calculation, does not exceed two or three years. 

In the example given above, though we might have at once 
proceeded to the final age at which the policy will become payable, 
without finding the intermediate ages, yet we have preferred to 
give the intervening ages also, as the series will elucidate a 
peculiarity of these systems of applying bonus, that well deserves to 
be pointed out. It will be noticed that the same reversionai , y 
bonus which, towards the beginning of the series, will bring the 
term of payment nearer by four years, will, at the end, only bring it 
nearer by one year. Had we chosen a really equal bonus at each 
division of surplus, instead of an increasing one, as a constant 
reversionary bonus necessarily is, this peculiarity would have been 
even more striking. Of course the reason is to be found in the 
great cheapness at which endowments for long terms can be 
purchased, and their much heavier cost when the probability of 
their being enjoyed is great, as it necessarily becomes when the 
period of their maturity is close at hand. 

We have now, we think, gone over most of the important 
features that these systems of dividing profit present. They are 
methods which we consider are likely to grow in favour with the 
public ; and whatever opinion actuaries may hold as to the 
adviseableness of their introduction, it will be generally admitted 
that they are extremely interesting methods of dividing the profits 
realised by an Assurance Company. 



On the Distribution of Profits in Mutual Insurance Societies. 
By Professor Pell, of the Sydney University.* 

[Read at the meeting of the Philosophical Society, on Wednesday, 7th December, 
and reprinted from the Sydney Morning Herald, 10th December, 1864.] 

THERE is no part of the subject of Life Insurance which has 
occasioned so much difficulty, and given rise to so much diversity 
of opinion and of practice, as that of the distribution of profits. 

* We reprint with pleasure this paper, for which we are indebted to the kindness of 
a correspondent. The arguments contained in it appear to us very ingenious and forcibly 
put, although far from convincing. It would require more time than is at present at our 
command to give a full examination of Professor Pell's arguments, but we have briefly 
indicated the points in which they appear to be defective. — Ed. J. I. A. 
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The methods which have been adopted are very various, and very 
few of them seem founded upon any intelligible principle. 

Many attempts have been made of late years to form an exact 
theory on this subject, and to deduce systematic rules; but it 
cannot, I think, be yet said that there is any method which is 
generally recognised as theoretically correct, and capable of appli- 
cation in all cases. 

In order to form correct rules for the distribution of profits, it 
is necessary, in the first place, to lay down some fundamental 
principle, depending upon the nature of the contract of insurance, 
upon which the method of distribution must be based, and in the 
next, to express the principle by means of formulae capable of 
practical application. Writers upon this subject have generally 
assumed, without comment or controversy, that the fundamental 
principle is the following. If, at any time, upon investigating the 
affairs of a Mutual Insurance Society, a surplus is found to exist, 
there should be returned to each member of the society that por- 
tion of the surplus which he contributed. A sum being reserved 
sufficient to cover all the liabilities, the surplus, if any, is con- 
sidered not as the property of the society, and not strictly speaking 
as profit, but as the property of certain members held in trust, to 
be returned to them according to the proportions in which they 
contributed to it. If it turn out at any investigation that the 
members have been paying too much in the form of premium, or 
that the sum reserved at the preceding investigation was more 
than the event has shown to have been necessary, then the surplus 
is to be regarded as a separate fund from which each member is to 
be repaid in proportion to his contribution. When the amount of 
the surplus has been ascertained, nothing remains then but to 
determine how much each member contributed towards it. But, 
with the greatest respect for those eminent writers who have made 
this principle the foundation of their investigations, there are many 
considerations which have driven me to the conclusion that it is in 
reality fallacious, and in many cases is, and necessarily must be, 
ignored. I shall endeavour to show that where there is no antecedent 
agreement as to the mode of distribution of profits, the adoption 
of the principle against which I am contending involves a violation 
of some of the rules which are universally recognised and adopted 
in settling mutual contracts, and in regulating the affairs of mone- 
tary and commercial associations. I cannot see that there is any- 
thing so entirely peculiar in the mutual contract of life assurance 
to take it out of all ordinary rules, and to require or justify sue- 
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cessive revisions and amendments according to circumstances as 
they arise. 

In stating my objections to this principle, I shall endeavour to 
show (1) that it cannot possibly be fully carried carried out; 

(2) that if in regulating the affairs of any society it could be 
pushed to all its legitimate conclusions, it would be found that the 
society was not in reality an insurance but an investment society ; 

(3) that the principle must be fallacious, for if consistently applied, 
it would, under some circumstances, lead to results, the justice, or 
even the legality, of which could not be maintained. 

In a paper by Mr. Sheppard Homans, actuary of the Mutual 
Life Insurance Company of New York, published in the London 
Assurance Magazine in October, 1863, a most elaborate method is 
given of estimating the contributions of the several members to 
the surplus fund. " It appears," he says, " that the contributions 
or over-payments of policies during a bonus period may in general 
be found thus: — Credit each policy-holder (1st) with the amount 
actually reserved at the last preceding distribution of surplus as 
the then present value or re-insurance of the policy ; and (2nd) 
with the effective (or full) premiums paid since that time, both 
sums being accumulated at the actual current rate of interest, to 
the date of the present distribution; and charge him (1st) with 
the actual cost of the risk to which the company has been exposed, 
during the interval, determined by means of a table representing 
the rates of mortality and interest actually experienced ; and then 
(2nd) with the amount now reserved as the present value of the 
policy. The difference between the sum of his credits and the 
sum of his debits determines the over-payment or contribution from 
the policy proper." 

This is perhaps the clearest statement that has been made upon 
this subject, and amounts to this. The premiums were originally 
settled according to a certain rate of interest, and a certain table 
of mortality, with a margin or loading added to cover expenses 
and contingencies. At the former investigation a sum equal to 
the liability upon each policy was calculated upon the same basis 
and reserved to the credit of the policy. At the present investiga- 
tion it is found that during the interval the rates of interest and of 
mortality have been more favourable than those assumed, and a 
new scale of premiums is calculated upon the experienced rates, 
being the scale according to which the members should have paid 
if those rates could have been foreseen. To each member there is 
returned the difference between what he has paid and what it is 
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supposed that he ought to have paid, together with the superfluous 
accumulations of interest upon the sum reserved to his credit at 
the former investigation. But even this elaborate method is very 
far from attaining to that mathematical equity which is intended, 
for it must be remembered that the sums to the credit of the poli- 
cies at the former investigation would have differed, not only in 
amount, but in proportion, if the events of the succeeding bonus 
period could have been foreseen ; and, therefore, to carry out the 
principle fully, those sums should be revised, which would greatly 
alter the results, and would lead to further, and practically inter- 
minable, complications. 

[For the reasons stated in onr last number we agree with Professor Pell 
that Mr. Homans's plan falls short of strict equity; but we do not think it is 
fairly open to the objection here made against it.] 

By the effective premiums Mr. Homans explains that he means 
the actual premiums with a certain per centage upon the amount 
insured deducted to cover expenses. This mode of apportioning 
the expenses is correct as far as it goes — there is no reason why a 
policy upon an older life should be charged more for expenses of 
management than one upon a younger, the amounts assured being 
the same. But it falls far short of settling the question of the 
apportionment of expenses so fully, as the strict mathematical 
equity which the system proposes to carry out seems to require. 
It would probably be found, upon a careful examination, that the 
actual expense to the society occasioned by any policy has little, if 
any, dependence upon the amount assured ; but that the expense is 
pretty nearly the same upon one policy as upon another. Excepting, 
perhaps, in very large societies, where the expenses are relatively 
light, it would in many cases be found that if the policies for small 
amounts were charged with the expenses which they had really 
occasioned, there would be nothing of profit left to them, although 
a considerable general surplus might exist. It might and probably 
would appear in some cases, that such policies had been an actual 
loss to the society. In seeking to determine the real contributions 
to surplus by the several members, there is no reason why these 
considerations should be neglected, and their omission seems to. 
render the results obtained of no practical value. 

[There is much truth in these remarks; but they are probably exagge- 
rated. If they were strictly correct, it would follow that an Insurance 
Company ought not to issue any policy, or, at all events, ought to allow no 
profits to any policy below a certain amount.] 
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To carry out the method explained by Mr. Etonians, it would 
be necessary at an investigation to form a new table of mortality, 
upon the actual experience of the society since the former investi- 
gation. It is difficult to see how, in so short a time and with so 
limited a number of lives, any table could be framed of any value 
whatever; but without such a table it would be impossible to 
apportion the actual losses or cost of insurance during the interval, 
in accordance with the assumed principle. The losses might be 
apportioned in the same proportion as if the assumed rates of 
mortality had been actually experienced ; and this would seem the 
only practicable method in any case where the number of members 
is too small to form the basis of a new mortality table ; but it is 
to some extent arbitrary, and very imperfectly in accordance with 
the principle upon which the system rests. 

[No doubt much difference of opinion exists as to the number of lives 
sufficient to form a basis for a mortality table; but for the purpose 
Mr. Homans has in view, probably the experience of almost any Company 
during a bonus period of, say, five years, would suffice.] 

There is another consideration which cannot be consistently 
neglected, if a really accurate estimate is to be formed of the con- 
tributions of the several members of a society to the surplus fund. 
It is well known that it is much easier to find safe and good 
investments for smaller sums than for larger ones, and that as the 
funds of the society increase, there is an increasing difficulty in 
finding safe and profitable investments. It may happen, and 
indeed has happened, that a portion of the contributions of the 
earlier members of a society are more profitably invested than the 
funds received from those who come after them. If, then, a 
member is considered to retain any special property in the money 
which he has paid to the society, the earlier members might well 
contend that they are entitled to the full benefit of the higher 
rate of interest at which their funds were invested, and it might 
even perhaps be allowed that as the older investments expire, the 
earlier members are entitled to have their funds reinvested in the 
most profitable securities which the society can find. The justice 
of this claim can hardly, I think, be disputed if the principle 
against which I am contending be allowed. The newer members, 
whose funds are necessarily invested at a lower rate of interest, 
can hardly be said to have contributed to any surplus which may 
exist, according to any higher rate of interest, than what those 
funds have actually yielded. In England, where the rate of 
interest upon money invested in good securities is tolerably 
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uniform, these considerations would not perhaps be of much 
importance, but the case is very different in this colony. 

[If the difference as to rate of interest on investments exists to any 
marked extent, nothing would be easier than to allow the old members the 
benefit of it. But, certainly, as regards their current payments they ought 
to be on an equality with the new members. It seems also too much to 
require that as the old investments at high rates of interest are repaid, the 
best of the new investments should be appropriated to the old members. 
In England the state of things supposed does not exist.] 

To take account of the various rates of interest in calculating 
the contributions to surplus, would involve difficulties, which 
would probably be found to be insuperable, but their neglect 
would render the results of no practical value. 

If the principle is once admitted that the original contract of 
assurance is to be varied, to the extent that every member is 
entitled to claim as his own, anything which he has paid in excess 
of what experience has proved to have been requisite, we shall be 
driven to conclusions totally inconsistent with the nature of in- 
surance. If there has been a proportionally lower rate of mor- 
tality among the younger lives than amongst the older, then the 
younger lives should be charged with the losses upon their own 
class only. The member who insured at the age of thirty should 
be charged with no losses except those upon policies taken out at 
that age. To push the principle a little further, those who insured 
at the age of thirty, five years ago, should not be charged with 
losses upon policies dated ten years back ; and so on by successive 
subdivisions, until we should come at last to the conclusion that 
no member can be equitably charged with any losses, except those 
upon his own policy ; which would amount to this, that upon the 
death of a member there should be paid back to his representa- 
tives the exact sums which he paid in with interest added and 
expenses deducted. 

Suppose, again, that the members of the society live in two 
towns, and that experience proves that the rates of mortality are 
more favourable in one town than in the other. If any account is 
to be taken of the proportion in which the members have con- 
tributed to surplus during any period, it cannot be denied that 
those who live in the healthier town should be charged with losses 
according to their own more favourable rates of mortality. On the 
same principle, the towns should be divided into sections, the 
members residing in which should be charged with their own losses 
only. For similar reasons we should go on to subdivide into 
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streets, and then into houses, and finally into single policies, 
arriving thus at the same conclusion as before ; which is, indeed, 
the final conclusion to which the assumed principle must neces- 
sarily lead, and the only perfectly equitable solution of the whole 
difficulty. 

[There is certainly no ground for speaking of the original contract of 
assurance being varied, whatever method of dividing the surplus be adopted. 
With regard to the considerations as to the exact cost of insurance to be 
charged to the insured, it must be left to the actuary to decide how far 
what is mathematically just is practically possible. The subdivision of the 
assured into small classes may be carried, if thought just or desirable, to a 
considerable extent, but must, of course, from the nature of the case cease 
long before the classes are reduced to individuals.] 

I shall now endeavour to show that the fundamental principle 
which has been so commonly assumed, that any surplus which 
may accumulate during any period is not really the property of 
the society, but is merely held in trust to be returned to the 
members, is inconsistent with the nature of the mutual contract 
of insurance usually entered upon ; and not only is not, but in 
many cases could not reasonably or even legally, be adhered to. 

If during any period a surplus is accumulated on account of 
higher rates of interest or low rates of mortality, or excess of 
loading, then according to the assumed principle, this is the pro- 
perty of some or all of the members in a certain proportion ; and 
this proportion, it must be observed, is quite accidental, depending 
upon a variety of circumstances, which cannot in any case be fore- 
seen. Now, suppose that upon the eve of the day upon which the 
investigation is to take place, a loss exactly equal in amount 
to this surplus which has accrued, is incurred through some 
accidental cause, as the failure of a bank. There could be no 
possible doubt, I conceive, that the surplus should be appropriated 
to make good this loss. To the justice and legality of such an 
appropriation, no objection could possibly be made. But according 
to the assumed principle, such an appropriation would be grossly 
unjust, being an application of the private property of certain 
members, to make good a partnership loss. If there had been no 
surplus, then all the members must have borne the loss, in a certain 
proportion. The fact that there happens to be in the hands of the 
society a fund, the private property of the members, cannot alter 
the proportion in which the loss should be borne, and to apply this 
fund to cover the loss would be clearly unjust, unless the propor- 
tion were the same, which could only happen by the merest acci- 
dent. According to the principle, the fallacy of which I am 
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endeavouring to prove, the only proper course would be, to 
apportion the loss, and to apportion the surplus separately, and so 
to balance the accounts. This would lead us to the absurd 
conclusion, that some of the members would have to bear a certain 
loss, or abate somewhat of their claims according to the original 
contract, although the society on the whole was in a perfectly 
solvent state, whilst to apply the surplus to cover the loss, would 
be at once to affirm that the surplus fund is, and that it is not the 
common property of the society — common property to pay losses, 
but not common property to be distributed as profit. 

Again it might be found upon investigation, that by reason of 
high rates of interest, a certain profit had accrued, but that in 
consequence of a high rate of mortality, a loss had been incurred. 
To follow the obvious and necessary course of applying the profit 
to cover the loss would involve similar contradictions. 

[This is very ingenious; bnt it entirely leaves out of sight the fact that 
the assured are charged in the first instance a certain amount, viz. : the 
loading of their premiums, on purpose to provide for contingencies, including 
such as the failure of a bank; and if the surplus arising from the over- 
payments of the assured is applied to make good a deficiency of the kind 
supposed, it is only fulfilling the very object for which it was intended. Of 
course there is no divisible surplus until all the losses from adverse contin- 
gencies of every kind have been paid or -written off. The assured thus vir- 
tually share the losses in the same proportion as they would share the profits.] 

The word equitable has. been much used by writers upon this 
subject, and it seems always to have been assumed that equity 
consists in returning to every member so much as he may have 
paid in excess of what has in fact proved to be sufficient ; or, in 
other words, to reform the original contract by the light of new 
experience. I think that I have sufficiently shown that this 
principle of equity, if carried out to its full extent, and I cannot 
see that there is any particular point at which we can stop short in 
its application, is inconsistent with the existence of any contract of 
insurance at all. My idea of equity, as applied to this subject, is 
that the original contract should be rigidly adhered to, without 
reference to subsequent events. A member contracts to pay an 
annual premium calculated upon the basis of certain rates of 
interest and mortality. If on the whole the rates of interest and 
mortality prove favourable, a surplus will accumulate, and will be 
the common property of the society, independently of the sources 
from which it may have been derived, and should be dealt with in 
the same manner as if it had been caused by a rise in the value of 
securities, or otherwise accidentally. 

VOL. xiv. 2 E 
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[As we have already stated, we think the question does not arise of 
varying or reforming the original contract, which is simply to pay the 
sum assured; and all will agree that this original contract ought to be 
rigidly adhered to. The last sentence is a mere begging of the question.] 

The observed rates of interest and mortality, and calculations 
respecting the expense of management, may afford very useful data 
for the formation of new societies, or for determining the conditions 
upon which new members should be admitted, but I cannot see 
that they have any relevancy whatever in estimating the proportion 
in which an existing surplus is to be divided. 

I will endeavour by an illustration to make my meaning more 
clear. Suppose that a number of persons should combine together 
to form a society for the purpose of cultivating land, so as to 
provide themselves with such quantities of wheat, maize, and hay 
as they might require, each member agreeing to take so much of 
each commodity at a certain fixed price, to be paid annually in 
advance — the agreement to continue in force during a certain time, 
and the profits, if any, to be divided equitably at fixed intervals. 

If the profits were to be divided according to the principle 
attempted to be applied to life insurance societies, it would be 
necessary when a surplus had accumulated to make an accurate 
estimate of the cost of producing each commodity, and to charge 
each member accordingly, so as to ascertain how much each had 
contributed to the surplus. If wheat were found to have cost 
much less than had been anticipated, then the member who had 
agreed to take wheat only, would receive a large share of the 
profit. If the cost of hay agreed exactly with the estimated price, 
then the man who took hay only would receive no profit. If there 
were a loss upon the maize, then those who took maize should, on 
the same principle, instead of sharing in the profit, be required to 
make good the loss. It would be contrary to the principle to 
appropriate the contributions from the wheat consumers to pay the 
losses occasioned by the maize consumers, for every man's contri- 
bution should be regarded as his own. I think it will be conceded 
that this mode of apportioning the profits would be directly at 
variance with our most commonly received notions of equity, and 
that the principle involved would, if fully carried out, render 
mutual contracts to be performed in future practically of no effect. 

An estimate of the actual cost of the several commodities pro- 
duced would furnish useful data in forming a new society for 
similar purposes ; and the calculations of how much each member 
contributed to surplus might afford an interesting arithmetical 
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exercise; but in determining how the profit in hand should be 
divided such estimates and calculations would be wholly irrelevant. 

[We cannot agree with the author's view of his illustration; but think, 
on the contrary, that in the absence of any agreement except that the 
profits should be equitably divided, all the profits should clearly go to the 
purchasers of wheat. Whether the purchasers of maize should be sur- 
charged would depend on the intention of the partners to be deduced from 
the terms of the contract.] 

I will now endeavour to explain what I consider to be the true 
principle upon which profits should be distributed in Mutual Life 
Insurance Societies. 

Suppose that a number of persons mutually insure their lives. 
Each member contracts to pay a fixed sum annually during his 
lifetime, and the society contracts to pay a certain sum upon his 
death. At the end of five years, suppose a fund will have accumu 
lated in the hands of the society, and at the same time each policy 
will have acquired a certain value. Suppose now that it were 
determined to wind up the society, and to divide the fund. Each 
member should in the first place of course receive the present 
value of his policy, or the value of his claim against the society. 
If the payment of these sums should exhaust the fund, there would 
be an end of the matter ; the society would have proved exactly 
solvent and no more, and no one would have lost or gained anything 
by it. 

The present value of the policy on the life of any member is his 
share of the fund, being precisely what he would lose if the fund 
were annihilated, and what he would receive if the society were 
wound up. It is, in fact, the sum which he has invested and risked 
in the concern. It is not, of course, so great as the full amount of 
the premiums which he has paid with interest added, for a portion 
has gone to pay for losses by deaths during the five years, and for 
this he has received an equivalent, viz., the security which he has 
enjoyed during the five years, that in case of his death a certain 
sum would be paid to those for whom it was his intention to provide. 

[Surely the premiums paid must be considered the " amount invested"; 
and although the insured* has received an equivalent for a certain part of 
his payments in the guarantee afforded by the Office, how can it be ascer- 
tained, except by some such process as Mr. Homans's, that the proper sum 
has been charged the assured in estimating the value of his policy?] 

It is not my object in this paper to consider how the present 
value of a policy should be determined, but in a merely business* 
like point of view, it should be such a sum as would enable a 

2 e 2 
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member in case his own society was wound up, to compound with, 
another similar society to insure his life at the same premium 
which he had hitherto paid, although his age was greater by five 
years. 

If upon winding up a society it were found that the funds were 
not sufficient to pay back to each member the present value of his 
policy, it is quite clear that each must abate proportionally. What- 
ever per centage is wanting on the whole, the same per centage 
must be deducted from each. I cannot see that there would be 
any other just or legal way of apportioning the loss, and it appears 
to me equally clear that if instead of a deficiency there were a 
surplus, it should be distributed in the same proportion ; that is, 
in proportion to the present value of the policies or to the sums 
invested and risked in the society by the several members. This 
is precisely in accordance with universal practice in all cases where 
several persons are jointly interested in any undertaking. Profits 
are always divided in the same proportion in which losses, if incurred, 
.would be apportioned. It may be urged, as an objection to this 
method, that, under certain circumstances, some of the members 
would receive a larger share of the surplus than they had con- 
tributed ; but it would always be found in such cases that if a loss 
had been incurred, the same members would necessarily have borne 
the larger share of the loss, and in the same proportion. 

[It appears to us that a "winding up" is so foreign to the idea of a 
Life Assurance Company that any considerations drawn from it cannot fail 
to mislead. Suppose, on the contrary, that the Office is to be carried on; 
that it is solvent, but has no surplus; that in this state of things a year's 
premiums are received on one day, and lost the next day through the 
failure of a bank or similar cause: how ought the deficiency to be made 
good? Clearly, by calling on each member to pay the lost premium again, 
which would be a veiy different thing from making a levy in proportion to 
the values of the policies. This argument, as far as it goes, would be in 
favour of dividing the profits in proportion to the premiums paid; but 
according to our view, whether a loss has to be assessed, or a profit to be 
distributed, regard should be had to the manner in which the loss or the 
profit has arisen.] 

In a purely proprietary company, under proper management, 
the insured incur no appreciable risk, and receive no share of the 
profit. The shareholders take all the surplus to which they have 
contributed nothing. They are simply paid for the risk which they 
have incurred, small though it be. The insured enjoys a security 
for which he pays, and the shareholder undertakes a certain risk, 
for which he is paid. To say that this is inequitable, because the 
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shareholder had contributed nothing to the surplus, would not be 
more absurd than it would be to condemn as inequitable a system 
under which a member of a Mutual Life Insurance Society might, 
under certain circumstances, receive a larger share of the profits 
than he had himself contributed. When a man becomes a member 
of a Mutual Insurance Society he not only insures his life, but, to 
a certain extent, he engages in the business of life insurance ; he 
is at once insurer and insured, and as insurer he may be considered 
at any time to have invested in the business a sum equal to the 
present value of his policy, and is entitled to a proportional share 
of the profits in the same way and for the same reason that a share- 
holder in a proprietary company is so entitled. 

[As we have stated above, we cannot admit that the value of the policy 
is the sum invested by the mutual assurer. The whole argument appears 
to be vitiated by the neglect to notice the peculiar conditions under which 
the business of life insurance is transacted by the mutual assurer. It must 
never be forgotten that confessedly excessive premiums are charged in the 
outset — so calculated as to reduce to a minimum the possibility of any 
deficiency, inasmuch as they contain, not only the charges for the bare cost 
of insurance, and for the expenses of management, but also a further sum 
for contingencies, which, if not absorbed by those contingencies, is available 
for return to the members.] 

This present value is small at first, and increases with the dura- 
tion of the policy, but where the premium is paid in a single sum, 
the policy has at once a- considerable value. In estimating the 
present values of the policies at any investigation it is necessary of 
course to take into account any previous bonus additions which may 
have been made, every such addition amounting in reality to a new 
paid-up policy. 

Any system of distribution which depends upon the assumption 
that the loading is the principal source of profit, the "bonus 
producing power" of the policy, as it has been called, is quite 
inapplicable in this colony. In England the rates of interest upon 
good securities are tolerably uniform, and the probability of any 
great fluctuation very remote, so that it is safe to calculate upon a 
rate of interest a very little less than what may actually be obtained. 
But here, although a comparatively high rate of interest may be 
obtained, its continuance cannot safely be depended upon, so that 
there is necessarily a wide difference between the assumed and the 
experienced rates. This has been and will no doubt continue to 
be, for many years, one of the largest sources of profit to Life 
Insurance Societies in this colony. 
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[If the valuations are made at 3 per cent interest, the loading of the 
premium is certainly not the chief source of profit; and even when 4 per 
cent is the rate employed, the profits from miscellaneous sources will form 
a considerable percentage of the total profit. There are many actuaries in 
the United Kingdom, who consider that an average rate of interest exceeding 
4 per cent may safely be expected to be realized for many years to come, but 
that nevertheless it is desirable to make their valuations at 3 per cent.] 

By a method explained by Mr. Meikle in a paper recently pub- 
lished in the Assurance Magazine, the contributions from interest 
alone by the several members of a society may be calculated with 
exactness upon the supposition that the members die according to 
the assumed rates of mortality. By a similar method some general 
results may be obtained as to the effects of more favourable rates, 
and of loading. I cannot within the limits of this paper enter fully 
into this part of the subject, but can only state some results in a 
very general form. The contributions to surplus from a very high 
rate of interest are larger in proportion to present values from older 
and from paid-up policies, than from ordinary policies of short 
duration. The reverse is the case with respect to profits arising 
from loading and from low rates of mortality} the contributions 
from these sources from policies of very short duration, being larger 
in proportion to their present values, than from older or from paid- 
up policies. The losses which might be occasioned by high rates 
of mortality would be in the same proportion. There is a greater 
proportional profit on the newer policies, but, at the same time, 
there is a greater risk. According to the method of distribution 
which I propose, the younger policies would under such favourable 
circumstances receive less, and the older ones more, than they had 
contributed ; and the general effect would be that, until a member 
attained to the average age, his bonus additions would be less than 
an equivalent for his contributions to surplus; but afterwards the 
balance would be in his favour. This would be the case in an old 
society with policies existing of all ordinary durations. 

None of these results respecting contributions, according to my 
view of the matter, afford any argument for or against the method 
of distribution which I advocate. I have stated them merely for 
the purpose of explaining the reason of certain effects which that 
method produced at the recent investigation of the Australian 
Mutual Provident Society. The circumstances of that society are 
wholly exceptional and I believe unprecedented. The rates of 
mortality during the past five years have been unusually low, and 
the profit from this source upon policies of short duration, although 
not very considerable, is large in proportion to their present values. 
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The method, therefore, of dividing the surplus in proportion to 
present values has in this case operated favourably to the older and 
more valuable policies. Under ordinary circumstances, where there 
is the usual proportion of old and of new policies, this would 
not have produced any very marked effect. The business of the 
Australian Mutual Provident Society, however, has increased so 
enormously during the last few years, and the preponderance of 
very new policies is so excessive, that a policy of six years' standing 
may be regarded as an old policy, and one of ten years as very old. 
On account of the favourable rates of mortality which the society 
has experienced, this new business has proved very remunerative, 
and of the profits from this source, the policies of longer duration 
have in some cases received a larger share than what they actually 
contributed. Those who think there is anything really inequitable 
in this, should remember that those who have received the larger 
share of the profits have also incurred the larger share of the risk. 
The accumulated capital, the property of the earlier members of 
the society, was the guarantee fund, without the security of which 
the greater number of the newer members would never have 
insured their lives in the society at all ; and upon this fund, if any 
loss had been incurred through a high rate of mortality, the larger 
share of the loss must have fallen. Any such loss must have been 
made good, if possible, out of the surplus arising from high rates 
of interest, to which the newer members have contributed com- 
paratively little. The larger share of such losses would unavoidably 
have fallen upon the earlier members, and, therefore, they are 
entitled to participate in profits in proportion to the sums which 
they have invested in the society and exposed to such risks. It 
would be very unjust that the newer members should share fully in 
the profits arising from favourable rates of mortality, whilst they 
are to a great extent secured against losses, by the funds already 
accumulated. 

[It must not be forgotteu on the other hand that unless the old members 
had considered it to their own advantage that new members should be 
admitted, they would have excluded them. Having thus for their own 
benefit admitted new members, they surely ought not to refuse to allow 
these to participate fairly in the profits to which they have contributed.] 

Even supposing that the real contributions to surplus from every 
policy could be estimated, it would be inequitable to divide profits 
in that proportion, unless there was an understanding that losses — 
in any way incurred — should be separately estimated and similarly 
apportioned. If the surplus from one source, or from all sources, 
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is merely held by the society in trust to be returned to the members 
in certain proportions, then clearly if a loss be incurred through 
rates of mortality in excess of the assumed rates, or otherwise, this 
loss must be the private debt of the members, to be paid by them 
in certain proportions, independently of any surplus which may 
have arisen from other sources. Such a system would be incon- 
sistent with what seems one of the fundamental principles of insur- 
ance, viz., that all losses shall be borne in common and paid for 
out of the common fund; and could not reasonably or even legally 
be carried out except under a distinct antecedent agreement. 

[If the considerations we have pointed out above be borne in mind, it 
will be seen that the usual way of estimating the divisible profits (whatever 
may be the mode of distribution) does virtually apportion any losses that 
have happened in the same proportion as the profits are distributed; the 
only restriction being that, the premiums being heavily loaded, it is assumed 
that no losses will occur in any bonus period so large as more than to 
absorb all the profits.] 

This appears a convenient opportunity for stating briefly the method of 
distribution of profits which appears to ourselves to combine in the highest 
degree the requisites of justice and facility of application, and which we 
have found in practice to give very satisfactory results. 

If the average rate of interest at which the total funds, inclusive. of 
bankers' and agents' balances and other unproductive assets, are improved, 
exceeds the rate at which the valuations are made, it is clear that a profit 
will be realized in the nature of excess of interest on the amount of the funds 
at the last valuation, to which profit the new members have contributed 
nothing. Let the amount of the profit so earned by each of the old assured 
still remaining on the books be ascertained, and appropriated to his policy. 
For example, if the valuations are made at 3 per cent interest, and the 
average rate realized has been £4. 8s. per cent, then the reserve made for 
each participating policy at the last valuation (five years ago) is to be mul- 
tiplied by •0809(=(1 1 044)»— (1-03) 5 ); and the product will be the profit to 
be in the first instance appropriated to the policy. The sum of all these 
amounts being found and subtracted from the surplus divisible among the 
assured, there will remain a sum which may be fairly divided among all the 
assured in proportion to the premiums (without interest) they have respec- 
tively paid since the last valuation. As regards persons of the same age at 
entry, it is clear that, apart from the effect of selection, the profit on their 
current premiums must be nearly the same, whenever their policies were 
effected ; and if the premiums are loaded with a percentage on the net 
premium, or approximately so, the distribution of the surplus in proportion 
to the premiums paid, will give very fair results. This method will have 
the effect of giving larger cash bonuses to the policies the longer they have 
been in force; but not unreasonably or unfairly so. 

We notice that Professor Pell does not state how he would divide the 
profits at successive valuations, whether on each occasion in proportion to 
the value of the policy, or whether at subsequent valuations, he would 
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distribute the profits in proportion to the increase in the value of the policy 
since the date of the last valuation. His argument would point to the 
former of these methods; but we believe that if that method were applied 
to an old Office, its injustice would be so obvious that its most strenuous 
defenders would abandon it. — Ed. J. I. A. 



Further Considerations on M. Violeine's Solution of a Problem on the 
Bate of Interest in loans repayable by Instalments. By Peter 
Gray, F.R.A.S., Honorary Member of the Institute of Actuaries. 
(See ante, pp. 92 to 99.) 

It has been represented to me that, in view of the influential position 
occupied by M. Violeine, the quasi official and authoritative character of 
his book,* and the currency likely to be thereby imparted to the erroneous 
principles employed by him in the treatment of problems of the class to 
which the first of those I have discussed belongs; — I say it has been repre- 
sented to me that in these circumstances it might be well to be a little 
more explicit as to his manner of proceeding. In my discussion of the 
problem in question I did enough, I believe, to shew that M. Violeine's 
solution is certainly erroneous. I admit however that I did not succeed 
to my own satisfaction (nor apparently to that of others) in precisely hitting 
the blot in it, and, as it were, reducing it to its elements. I think that 
from the consideration I have since given to the matter, I am now able to 
point out the fallacy by which it is vitiated, and I therefore willingly accede 
to the suggestion that has been made to me. 

The problem may, for our present purpose, be stated as follows: — A 
person borrows 10,000,000 and grants in return an annuity for forty years, 
of which the first, second, third, . . . with payments are 417500, 424680, 
431620, .... 410080 + 7540m-120m 2 , respectively ;f and we are 
required to determine the rate that he pays for the accommodation. Or, 
to put it more technically, at what rate does the annuity amortize the loan? 

The required rate may be described as either the rate at which the 
sum borrowed must be improved so as just to suffice for the payment of 
the annuity; or as the rate at which, at any epoch, the values of the 
annuity and the sum borrowed are equal. | So that, if the beginning of 
the term be chosen as the epoch of reference, the rate will be that at which 
the present value of the annuity is equal to the sum borrowed; and if the 
end of the term be chosen, the rate will be that at which the amount of the 
annuity in forty years, and that of the sum borrowed, in the same time, are 



* M. V. is described, on the title-page of his book, as " Membre de VOrdre imperial 
de la Legion d'Honneur, chef de Bureau an Ministere des Finances, Auteur de plusieurs 
ouvrages sur les operations industrielles" '; and a work of 232 pp., 8vo., now before me, 
bears the following title : — " Credit Foneicr de France. — Problemes rclatifs auoc Merits 
Composes, etplus specialement aux operations du Credit Fonder, — Nouvel emploi des Tables 
de Violeine pour la solution des Problemes." 

t See pp. 94, 95. 

X This is in accordance with a general principle which is almost axiomatic; namely, 
that if two benefits (certain, not contingent^) be, at a specified rate, of equal value at any 
one epoch, they will also, at the same rate, be of equal value at any other epoch. 



